O ne of the characteristics of schizophrenia is an impairment in perceptual functioning. Chapman (I) suggested that schizophrenic patients experienced changes in perception and feelings about the world long before the overt appearance of their schizophrenic symptoms. He found that among the earliest symptoms were Perry L. Eimon disturbances of visual perception, and, if such disturbances were experienced at an early stage, that there was a tendency for the illness to take a more malignant course.
Visual perceptual deficits in schizophrenic patients have been fou nd in several differen t areas: attention or span of apprehension (2-7), figure-ground distinction (2, 3, 6, 7) , visual closure (8) , processing rates (9, 10) , style of encoding (l [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] , and feedback (15) , although some researchers found that schizophrenic patients equaled normals in the basic processing required in simple discrimination and recognition tasks (16) (17) (18) (19) (20) identified four levels at which processing incoming information could fail in efficiency: sensory (peripheral receptor), perceptual (data processing level), central (cortical), and motor.
It remains unclear which system or systems account for the perceptual deficits found in schizophrenia, although many tests have been used to assess these percept ual deficits. One problem with many standard visual perceptual evaluations is that they require not only perception (giving meaning to information from the senses), but also the ability to reproduce the percept through some motor process, usually, drawing. This includes tests such as the Bender Visual-Motor Gestalt Test (21), the GrahamKendall Memory for Designs Test (22) , and the Benton Visual Retention Test (23) . The Block Design subtest of the Wechsler Adult Intelligence Scale (WAIS) (24), which does not require drawing, is a motor construction task of assembling blocks. Freidrich and Fuller (25) suggested that poor performance in visual-motor tasks may be caused by misperceptions, integrative dysfunction, motor execution difficulties, or any combination of these components.
Another problem in using most standardtestsofvisual perception is that the tests are timed, and research has indicated that schizophrenic patients show deficits in processing rates (9, 10) . It is important for therapists who wish LO evaluate the visual perceptual status of patients with schizophrenia LO use a test that does not rely heavily on motor or timed components.
The Motor-Free Visual Perception Test (MVPT) is an instrument that occupational therapists have used to measure visual perceptual functioning in children (26) , and, more recently, in adults with organic lesions (27) . Unlike many other tests, this test assesses a broad variety of areas of visual perception, yet does not require a mOLOr component and is not timed.
The present study, using the MVPT, investigated the visual perceptual functioning in schizophrenic patients. The purpose of this presentation is fourfold: to see whether the MVPT differentiates between normals and adult schizophrenic patients; LO determine whether personality/organismic characteristics (education, work hisLOry, occupational status, intellectual efficiency and IQ) that have been shown to relate LO some perceptual functions also relate to performance on the MVPT; LO examine errors made by subjects on the five different areas of visual perception tapped by the MVPT: visual discrimination, spatial relationships, figure-ground discrimination, visual memory, and visual closure; and to familiarize the occupationaltherapy readership with the Calarusso Motor-Free Visual Perception Test.
Method
SubJects. Thiny male subjects between the ages of 40 and 60 were tested. Fifteen were hospitalized schizophren ic pa tients, and 15 were (34) were used to obtain estimated WAIS IQs. The estimated IQs are an average of the estimated IQ range.
Two-Factor Index of Social Position (31) . This scale rates occupational status. The higher the score, the lower the social position. The data were based on the control subjects' present positions and the schizophrenic subjects' highest previous occu pa tion.
Minnesota Multiphasic Personality Inventory (MMPI) (35) Only patients were given the MMPI, a 566-item true-or-false test. It was included to suppOrt thediagnosis of schizophrenia and to assess the presence of psychosis at the time of the study. In addition to mean code type, the Goldberg (30) psychotic index of each profile was also used.
Equivalent Doses of AntipsychotIC Agents (32) . This is a chart of equivalent doses of commonly used antipsychotic agents. The patient's record was reviewed [or present dosage of antipsychotic medication, and the thorazine equivalent was computed by the Baldessarini method (32).
Procedure
After a review of patient charts and iden ti fica tion of appropriate candidates, individual appointments were made, at which time each subject was informed about the study and asked to participate. If the subject agreed to be in the study, he signed the consent form and was then tested individually by the principal author. After a brief interview, the Motor-Free Visual Perception Test (MVPT) was administered. Each item was scored as correct or incorrect, and a point was given for each correct item. In addition, the type of error was recorded. Inspection of the test items of the MVPT revealed that the five visual discrimination tasks were not alwa ys clear-cut and many items were combinations of two tasks (i.e., spaLial relationships and figureground). Therefore, six categories were used for the type of error analysis. The Shipley-Hartford dnd MMPI were administered at a second session, and the results were analyzed by a clinical psychologist
Results
In a hierarchical multiple-regression analysis, the dependent variable Motor-Free Visual Perception Test (MVPT) was regressed, respectively, first on Group (controls were coded one, and patients, minus one), then on the continuous per- Table 2 Figure 2 Figure I , it can beseen that performance on the Motor-Free test is positively related to the Conceptual Quotient among patients, whereas it is essentially unrelated to the Conceptual Quotient in the normal control group. There were no significant age, estimated W AIS IQ, or education effects, and no significant interaction between groups and these variables.
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Type of Error
Items were divided into six exclusive categories: those items that invol ved primaril y, I. visual discri mination (items 1-3); 2. spatial relationships (items 9, 11,33-36); 3. figure-ground (items 4-8, 10); 4. spa tial rela tionshi ps/figure-ground (items 12-13); 5. visual memory (items 14-21); and 6. visual closure (items [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] . Each error was categorized, and the number of errors made between schizophrenics and normals was compared for each category. Results using betweengroup I-tests indicated that there were no significant differences between groups on visual discrimination items and spatial relationship items. Schizophrenic patients made significantly more errors than normals in all other categories (see Table 2 ). Next, the percentage of each subject's own errors was calculated for each category. For example, if the subject made 18 total errors, 2 of which were in visual memory, the percentage of visual memory errors was .11 (2 --;-18). Between-group 1-tests were computed for each category, and the only difference between the groups was in figureground, I = 3.44, with a greater percentage of schizophrenic patients' errors in this category (see Figure 2 ).
Discussion
The expectation that people with chronic schizophrenia would show a deficit on a visual integration task not involving drawing or reconstruetion was supported in that the MVPT differentiated normal controls and schizophrenic patients. A number of personality/organismic varia bles infl uenced performance. Occupational status was significant for both groups, indicating that the correlation between occupational status and MVPT is robust in the face of schizophrenia, though there is deterioration on the MVPT itself; the schizophrenic patients do not do as well as the normal controls. In addition, those subjects with poorer performance on the MVPT, both schizophrenic patients and normal controls, had very low-status jobs.
Performance on the MVPT for the schizophrenic group, but not for the normal controls, was related to cognitive or intellectual efficiency, as measured by the ShipleyHartford Conceptual Quotien t. This raises the question of how specific the obtained test deficits are; whether the deficits are merely correlated with other deficits; whether they result from distinct core pathology in some specific system; or whether they are general deficits in functioning caused by attentional, motivational, or emotional factors.
Regardless of the etiology, however, the current findings do indicate a deficit on the MVPT. In analyzing the type of errors made on the MVPT, it was found that on very simple discrimination tasks and tasks of spatial relationships the schizophrenic patientsdid as well as the norma! con tro! group. The schizophrenic patients. however, made more errors on the more complex operalions of the test: figure-ground, figure-ground/spatial relationship, visual rnemory, and visual closure. This finding is consistent with the findings of researchers who have found that schizophrenic patients equal nonnal people in the basic processing required in simple discrimination and recogni tion tasks (16) (17) (18) (19) .
When the percentage of each subject's own errors was calculated. figure-ground tasks were the only ones to reach significance. The finding that a greater percentage of schizophrenic patients' errors were in figure-ground differentiation is consistent with the clinical description of schizophrenic perception as a failure to attend only to relevant information when irrelevant information is also present (7. 36-38) , and with studies showing that, on simple recognition tasks, schizophrenic patients did well, but when visual "noise" was added, when embedded or when background was degraded, the patients showed a significant decrease in accuracy (7, 18, 36, 39) . This may indicate a basic deficit in figure-ground distinction in chronic schizophrenic patients.
That the schizophrenic patients experienced greater difficulty than normals with figure-ground relationships, as measured by percentage of subject's own errors, is consistent with the possibility that the etiology may be organic, since brain-damaged subjects experience similar difficulties, loss of figureground relationships and interferrenee of ground with figure (40) . Replication of the present study on acute schizophrenic patients and subclinical types such as schizotypal personality would help to clarify this question.
Implications for OccupatiOnal Therapy. There are a number of implications of this research for occupational therapy evaluation/ trea tmen t of sch izophren ic patien ts. First, the MVPT does differentiate between schizophrenic patients and normals. Thus, even though the test was standardized with children, it may be useful in screening for visual perceptual deficits in adult schizophrenics. Perceptual abilities have been noted to influence performance on a variety of tasks including self-care, motor coordination, job performance, and interaction with the environment (1-3, 15, 37) . Perceptual abilities relate to how a person sees and deals with his or her environment. An understanding of the nature of perceptual problems of psychiatric patients may help to explain why patients have problems performing certain tas ks.
The second implication involved treatment of the perceptual deficits. Since the schizophrenic subjects made a sign ificantly greater percen tage of their errors on items that involved figure-ground, this area might be important to emphasize in remediation of perceptual deficits of schizophrenics. A number of programs exist for remediation of figure-ground problems in the learning-disabled child (41, 42) , and for remediation of perceptual deficits in the brain-injured adult (27) that may be helpful in the treatment of the schizophrenic patient. Although it might be questioned whether perceptual deficits can be remediated if etiology is organic, it may be that, even if underlying basic deficits cannot be "cured," splinter skills or compensating mechanisms can be developed that would enable the patient to function more effectively in the environment. For example, if the therapeutic goal is the performance of functional activities such as activities of daily living. reduction of background from the environment may prove useful.
Concl usio ns
The MVPT did show a significant difference between a chronic schizophrenic group and a normal control group, as did their occupational status. In the schizophrenic group only, efficiency of intellectual functioning, as measured by the ShipleyHartford Conceptual Quotient, was positively related to how well they performed on the MVPT. Age, educationallevel, and I Q had no sign ificant impact on functioning on this test in eilher group. In looking more closely at six different tasks of visual perception required in the MVPT, lhe schizo phren ic group made more errors on figure-ground, spatial relationships and figureground, visual memory, and visual closure tasks, while doing as well as normals on the visual discriminalions and spatial relationships
The American Journal of Occupational Therapy 331 tasks. The only group difference, calculating percentage of each subject's own errors, was in figureground tasks. Resul ts were discussed in terms of use of the MVPT for screening of perceptual deficits in chronic schizophrenic patients and possible method for treatment of these deficits were suggested.
